Non-anti-coagulant heparins: a promising approach for prevention of tumor metastasis (review).
The metastatic spread of solid tumors is responsible for most cancer-related deaths, and unfortunately no specific anti-metastatic therapy exists. Heparin is widely used in the clinic today as an anti-coagulant therapy for cancer patients at risk for venous thrombo-embolism. Recent clinical trials with low molecular weight heparin and meta-analyses of earlier clinical trials with unfractionated heparin indicate that heparin has an anti-metastatic activity. Animal studies using non-anti-coagulant heparin (NAC heparin) suggest that it is possible to separate the anti-metastatic and anti-coagulant activities of heparin. The use of heparin as an anti-metastatic agent is limited due to its potent anti-coagulant activity. NAC heparins have clinical potential because they could be administered at a higher dose, thereby fully exploiting the anti-metastatic component of heparin activity, and because they could be used with cancer patients with bleeding complications, where the use of heparin is currently precluded. The mechanism by which NAC heparin inhibits metastasis is not yet fully understood. Possible mechanisms include the inhibition of selectin-mediated cell-cell interactions, heparanase and angiogenesis, and stimulation of tissue factor pathway inhibitor release. The promising results from clinical trials and animal studies clearly warrant further investigation of NAC heparin as a therapeutic for the prevention of tumor metastasis.